Exercise and Dementia:what should we be recommending? by Lewis, Kiara et al.
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Exercise has the potential to provide numerous benefits for people living with dementia, yet 
the balance of evidence is uncertain. This review is a synthesis of current evidence to 
determine (a) whether exercise improves health and wellbeing, and (b) what exercise should 
be recommended? 
Design/Methodology/Approach 
Structured search for existing literature reviews on exercise for dementia. Relevant articles 
were selected and critically appraised using a systematic approach. The findings from 15 
high quality reviews were synthesised. 
Findings 
The evidence is convincing for improving physical health, promising for cognitive benefits, 
mixed for psychological benefits, and limited for behavioural outcomes. No evidence of harm 
was found. Overall, exercise can improve physical and mental health for people living with 
dementia, and there is sufficient evidence to recommend multimodal exercise. 
Social implications 
The potential beneficial outcomes are of significant importance both for people with 
dementia and their caregivers. It seems appropriate to follow the recommendation for older 
adults in general – some activity is better than none, more activity provides greater benefits. 




This review is the first to encapsulate the literature to date on exercise for dementia. 
Combining the findings from previous reviews enabled a novel synthesis across the range of 
relevant interventions and outcomes. 
Key words: dementia, exercise, cognition, activities of daily living, behavioural outcomes, 
psychological outcomes, aerobic exercise, social interaction 
Article classification: Literature review   
Background 
Worldwide, around 50 million people are living with dementia (WHO, 2019) (and this is 
predicted to rise to over 65 million cases by 2030 (Prince, 2013). Dementia is a symptom, or 
syndrome, in which there is an impairment of cognitive function beyond what might be 
expected with normal aging. Dementia results from a number of brain diseases with 
somewhat differing neurophysiology. While the most common is Alzheimer’s disease, some 
people have more than one disease, and the distinction between them is not always clear. 
Dementia progresses at varying rates, affecting individuals in different ways. In the absence 
of a cure, treatment and care focuses on improving the lives of people with dementia and 
their carers/family through early diagnosis, information/advice, supporting physical and 
mental health, and tackling behavioural and psychological problems (WHO, 2019).  
In addition to the impact on cognitive function, dementia is often accompanied by impairment 
in daily activities, leading to a decline in physical function (Barnes et al., 2015; Blankevoort 
et al., 2010). It has been argued that this decline in basic activities of daily living (ADL), 
leading to a deterioration of the person’s autonomy, is a greater burden for caregivers than 
the cognitive decline (Blankevoort et al., 2010). The role of exercise in improving physical 
outcomes in older people without dementia is widely recognised (WHO, 2015), yet its role in 
those with dementia has not received as much attention. This may reflect physical activity 
being relatively difficult for people with dementia due to various factors such as extra 
pyramidal ‘Parkinsonian’ symptoms, impaired balance, gait disturbances, and reduced 
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walking speed (Atkinson et al., 2007; Eggermont and Scherder, 2006; Soumare, 2009). For 
the purpose of this review, physical activity is defined as ‘any bodily movement produced by 
skeletal muscles that result in energy expenditure’ (Casperson, Powell and Christenson 
1985, p.126) and exercise as a ‘purposeful, structured and repetitive movement intended for 
fitness’ (Casperson, Powell and Christenson, 1985, p.128). 
In addition to the cognitive impairment and decline in ADL in people with dementia, the 
accompanying behavioural issues can increase the difficulties for carers. Disruptive 
behaviour such as agitation, irritability, and affective behaviour (low mood, depression), 
along with sleep disturbances leading to wandering and nightly restlessness, can have a 
devastating impact on caregivers (Eggermont and Scherder, 2006). Behavioural problems 
can lead to a breakdown in family care and increased institutionalisation of dementia 
patients (Luppa et al., 2008).  
There have been numerous attempts to use exercise as an intervention to improve the 
physical, cognitive, and behavioural problems experienced by people with dementia. 
Previous studies and literature reviews have looked at the potential effect on specific 
outcomes of exercise, but participants in a trial will often include numerous different diseases 
and neuropathological mechanisms, which may respond differently to different exercises, 
thus making it difficult reliably to identify specific effects. 
In a climate of uncertainty where symptoms may be due to multiple underlying diseases with 
differing neuropathology, uncertainty over response to interventions, and absence of 
effective treatments, it is reasonable to explore the pragmatic question whether an 
intervention such as exercise reasonably can be recommended generally for people living 
with dementia and, if so, what the benefits might be. Thus, an overarching review of existing 
literature seems timely, and will help to answer the following questions for those living with 
dementia: 1) can exercise improve physical outcomes (functional ability, fitness, walking, 
ADLs, falls)? 2) can exercise improve cognitive outcomes (cognitive function, cognitive 
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ability)? 3) can exercise improve behavioural outcomes (agitation, sleep disturbance, 
wandering)? 4) can exercise improve psychological outcomes (depression, mood, quality of 
life? 5) for those living with dementia is the existing evidence sufficient to recommend 
exercise in general? 6) is there sufficient evidence to favour one or more types of exercise? 
When recommending any exercise intervention, it is pertinent to be able to define its 
frequency, intensity, type, and time (FITT principle). The dose (FITT) of exercise may be an 
important contributor to outcomes, however, it also needs to be considered that there will be 
heterogeneous outcomes to the same external load (some individuals are more sensitive to 
physical effort and will respond differently to the same stimulus) (Herold 2019). Hence the 
dose needs to be specific to the internal load (individual psychophysiological response) 
rather than externa load (e.g. miles per hour). Therefore, in this review the details of the 
exercise intervention, dose of exercise and internal load are recorded, where available, in 
order to understand the type, volume and perceived intensity of exercise required to achieve 
an impact.  
Methods 
Approach 
Based on our understanding of the disparate nature of the evidence in this field, a best 
evidence synthesis was considered to be the approach of choice. Designed to work with 
complex social interventions or programmes, it allows evaluation of the available literature 
and enables conclusions about the balance of evidence based on its quality, quantity and 
consistency − it sets the results in context so that practitioners and decision makers can 
reach an understanding that is likely to be of use to them when planning and implementing 
effective programmes (Goldsmith et al 2007; Pawson et al 2005; Slavin 1995).  Where 
complex situations arise, it is important to include a wide range of knowledge and to use 
interpretation and judgement to arrive at any meaningful solutions (Greenhalgh, Thorne and 
Malteurd, 2018). In order to have confidence in our findings we use a systematic and 
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transparent method of data synthesis but do not restrict the included evidence base to 
reviews of RCTs. Whilst systematic reviews are useful in answering narrow rigid questions, 
exploration of complex, multifaceted problems having a rich diversity of evidence requires an 
interpretative, critical reflection of the wider evidence base (Greenhalgh, Thorne and 
Malteurd, 2018).   
A search of the databases CINAHL (Cumulative Index of Nursing and Allied Health 
Literature), MEDLINE (Medical Literature Analysis and Retrieval System Online), PsycINFO 
and PubMed was conducted from January 2000 until August 2019 to identify published 
literature reviews of evidence on the impact of exercise in people with dementia. A keyword 
search included the terms treatment OR intervention OR symptoms AND dementia AND 
review AND physical activity OR exercise OR sport OR Fitness. In addition, reference lists 
(of the retrieved reviews) were hand searched and cross-referenced for further studies that 
may have been missed.  
Selection criteria 
Reviews were included if they met the following criteria: 1) A review of primary research 
(including systematic, narrative, critical reviews etc).  2) Participants were people with 
dementia (including Alzheimer’s Disease (AD)) and their caregivers 3) Interventions included 
exercise (as defined above) 4) Outcomes measured either physical function (including 
physical function, fitness, walking, ADLs and falls), cognitive function, behavioural regulation 
(agitation, sleep disturbance, wandering) or psychological affect (depression, mood, quality 
of life) (or any combination of the above), and 5) Reviews published in English between 
January 2000 and August 2019.  
Studies that investigated the role of exercise in preventing dementia in healthy adults were 
excluded. Physiotherapy, occupational therapy, and physical rehabilitation interventions 
were also excluded under our chosen definition. 
Selection of studies and appraisal of evidence 
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Initially study titles were used to identify relevant review articles. Following this step, 
abstracts were reviewed to decide which articles met the inclusion criteria. Study quality was 
assessed following recommendations from York University’s ‘Centre for Reviews and 
Dissemination’ (CRD) (CRD, 2009). Using the CRD criteria, reviews were designated as low, 
medium or high quality. High quality reviews met all the criteria, medium quality reviews met 
all except one or two criteria; and low quality reviews were missing three or more criteria 
(see Table 1). Three reviewers were involved in the decisions on which reviews to 
include/exclude. A total of 28 reviews met the inclusion criteria, of these 15 were designated 
as high quality. Given the number of high quality reviews available, all low and medium 
designation reviews were excluded, leaving the 15 high quality reviews for synthesis:  since 
those are the more robust, they enable enhanced confidence in their reported findings). 
Although this is not a systematic review, a PRISMA flow chart mapping out the number of 
articles identified, excluded, and included should be helpful, and is given at Figure 1. 
 
Search terms and databases 
A search of the databases CINAHL (Cumulative Index of Nursing and Allied Health 
Literature), MEDLINE (Medical Literature Analysis and Retrieval System Online), PsycINFO 
and PubMed was conducted from January 2000 until August 2019 to identify published 
literature reviews of evidence on the impact of exercise in people with dementia. A keyword 
search included the terms treatment OR intervention OR symptoms AND dementia AND 
review AND physical activity OR exercise OR sport OR Fitness. In addition, reference lists 
(of the retrieved reviews) were hand searched and cross-referenced for further studies that 
may have been missed. The protocol for Preferred Reporting Items for Systematic Reviews 
and Meta-Analyzes (PRIMSA) was followed and this process is outlined in figure 1 




Reviews were included if they met the following criteria: 1) A review of primary research 
(including systematic, narrative, critical reviews etc).  2) Participants were people with 
dementia (including Alzheimer’s Disease (AD)) and their caregivers 3) Interventions included 
exercise (as defined above) 4) Outcomes measured either physical function (including 
physical function, fitness, walking, ADLs and falls), cognitive function, behavioural regulation 
(agitation, sleep disturbance, wandering) or psychological affect (depression, mood, quality 
of life) (or any combination of the above), and 5) Reviews published in English between 
January 2000 and August 2019.  
Studies that investigated the role of exercise in preventing dementia in healthy adults were 
excluded. Physiotherapy, occupational therapy, and physical rehabilitation interventions 
were also excluded under our chosen definition. 
Selection of studies and appraisal of evidence 
Initially study titles were used to identify relevant review articles. Following this step, 
abstracts were reviewed to decide which articles met the inclusion criteria (see Fig.1 – 
PRISMA flow chart). Study quality was assessed following recommendations from York 
University’s ‘Centre for Reviews and Dissemination’ (CRD, 2009). Using the CRD criteria, 
reviews were designated as low, medium or high quality. High quality reviews met all the 
criteria, medium quality reviews met all except one or two criteria; and low quality reviews 
were missing three or more criteria (see Table 1). Three reviewers were involved in the 
decisions on which reviews to include/exclude. A total of 28 reviews met the inclusion 
criteria, of these 15 were designated as high quality. Given the number of high quality 
reviews available, all low and medium designation reviews were excluded, leaving the 15 
high quality reviews for synthesis:  since those are the more robust, they enable enhanced 
confidence in their reported findings).  
Data extraction and synthesis 
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Information from the 15 selected reviews was collated in an evidence table designed to 
capture the essential data from the reviews (see Table 2). Initially, all relevant primary and 
secondary outcomes (as detailed in the reviews) were recorded, as well as whether or not 
the original authors concluded there was evidence of an intervention effect on these 
outcomes: a summary of the original authors’ main conclusions are included in Table 2, and 
are expanded upon later in the Discussion section. The number of studies recorded in each 
review was noted and, where available, the total number of participants involved in the 
primary studies was also recorded. The data extraction, which included assessment of 
interventions, outcomes, impact, and FITT, was undertaken by the lead author and reviewed 
by all remaining authors to ensure fidelity. Once the extracted data were agreed, the findings 
were articulated as broad evidence statements related to the study aims. These were further 
discussed and refined against the sources of evidence, taking account of the robustness of 
the data. Finally, the findings were collated in an iterative manner by all members of the 
team and synthesised into evidence-linked answers to the research questions.  
Findings 
A wide range of reviews was found relating to exercise for people with dementia that met the 
inclusion criteria for high quality. Ten of the included reviews were limited to randomised 
control trials (RCTs) whilst the remaining five reviews included a wider range of study 
designs, including uncontrolled trials, pre-test post-test, case-control, cohort and qualitative 
research.  In total there were 156 primary studies reviewed, and 57 of these were included in 
more than one review. The reviews included studies with a variety of exercise interventions 
(according to the FITT Principle), but a ‘multimodal’ intervention was the most common (two 
or more types of exercise such as aerobic, strength, balance training). The length of the 
intervention varied between 2 and 72 weeks. See Table 2 for the results from all of the 
included reviews.  
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1) Can exercise improve physical outcomes (functional ability, fitness, walking, falls, ADLs, 
falls) for people living with dementia? 
A substantial body of evidence was found in support of the role of exercise in improving 
ADLs (Brett et al., 2016; Groot et al., 2016; Hernandez et al., 2015; Lam et al., 2018; Leng et 
al., 2018; Littbrand et al., 2011; Pitkala et al., 2013). Littbrand et al., 2011) conclude that 
although the type, intensity and frequency is still not clear, exercise which improves muscle 
strength and balance, allowing people to keep walking, appear to be important. Forbes et al. 
(2015) suggest the results for ADL’s should be interpreted with caution, due to the low 
quality of the trials. However, a more recent review by Lam et al. (2018) reported significant 
benefits: importantly the three highest quality trials were consistent on these findings, two of 
which were not included in the Forbes review.   
A number of reviews also found improvements in other physical outcomes: Bowes et al. 
(2013) - grip strength, walking speed, time-to-stand; Brett et al. (2016) - mobility, balance, 
Hernandez et al. (2015) - cardiovascular fitness, strength, flexibility, balance. Littbrand et al. 
(2011) found improvements in walking performance but limited evidence for balance and 
get-up-and-go performance. Lam et al. (2018) found strong evidence for sit-to-stand, step 
length, balance, get-up-and-go, and walking, but only weak evidence for flexibility. Potter et 
al. (2011) found some evidence for improvements in walking and timed get-up-and-go tests 
in older participants. Park and Cohen (2019) also found evidence for improvements in gait 
speed, walking endurance, balance and muscle strength in older participants. Pitkala et al. 
(2013) found only two high quality studies of older participants in institutional care, both of 
which found that physical function declined more slowly in the exercise intervention group 
(one study combined walking with conversation). They also looked at older people with 
dementia living at home, and again found two high quality trials that showed improvements 
in physical function in the exercise groups. Pitkala et al. (2013) also highlight, however, the 
low levels of compliance in older people with dementia, with studies tending to only report 
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results for those who complete the study, which may lead to overestimating the efficacy of 
the interventions. 
Only one review explored the effectiveness of exercise for falls prevention (Lam et al., 2018): 
3 high quality trials were included and found the results to be inconclusive. 
2) Can exercise improve cognitive outcomes (cognitive function, cognitive ability) for people 
living with dementia? 
There seems to be growing evidence for a slowing in the decline of cognitive function with 
exercise interventions in people with dementia (Bowes et al., 2013; Brett et al., 2016; 
Cammisuli et al., 2018; Du et al., 2018; Groot et al., 2016; Hernandez et al., 2015), but that 
conclusion is not universal. Forbes et al. (2015) claim there is no clear evidence of benefits 
on cognitive functioning from exercise, and describe the evidence as of very low quality, 
while Littbrand et al. (2011) state that the role of exercise on cognition is unclear either due 
to the quality of the studies, or because the intensity was too low. Cammisuli et al. (2018) in 
a narrative review on AD patients found that exercise may improve global functioning (in 
particular in the mild-moderate phase) but they could not conclude it definitely promotes a 
positive effect upon cognition, due to limitations of the tests of cognition used in the studies: 
nevertheless, they still recommend prescribing exercise to sedentary patients at the early 
stages to prevent cognitive deterioration. Similarly, Du et al’s. (2018) review of AD patients 
suggests exercise may prevent cognitive deterioration, but RCT’s with ‘clear intervention 
criteria, large samples and long term follow up are needed’. Brett et al. (2016) also suggest 
that results should be interpreted with caution: even though four high quality studies were 
found, three were low quality so a risk of bias was introduced. Hernandez et al. (2015), who 
only looked at people with AD, cautiously concluded that exercise should be considered as 
effective in improving sustained attention, visual memory, and frontal cognitive function. 
Parks and Cohen (2019) only found evidence of an effect of exercise on cognition for those 
with mild dementia. Bowes et al. (2013) in their realist review accept, on balance, that 
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exercise has potential benefits for cognitive function. Stronger evidence for the potential role 
of exercise on cognition comes from Groot et al. (2016), who obtained additional cognitive 
data from the authors of the original primary studies: they concluded there is a positive 
overall effect of exercise interventions on cognitive function, which remained when they 
excluded studies with a risk of bias and/or heterogeneity, and used post-hoc meta-
regression analysis to reveal no significant moderator effects for age or disease severity. 
Overall, the results on cognitive function are promising but further robust studies are 
required as are reviews of evidence that differentiate between levels of cognitive impairment. 
3) Can exercise improve behavioural outcomes (agitation, sleep, wandering) for those living 
with dementia?  
There are many different aspects under the generic term ‘behavioural’ outcomes, and a 
variety of measures of each of these outcomes. This makes it difficult to extract information 
on which (if any) behaviours, may benefit from exercise. Barreto et al. (2015) conclude there 
is promising evidence for a beneficial effect on aberrant motor behaviour (e.g. wandering) 
but somewhat less for apathy and agitation. Fleiner et al., (2016) conclude that exercise is 
beneficial for behavioural outcomes (e.g. restlessness, improved sleep) based on five trials 
in acute care settings, while Brett et al., (2016) found a reduction in agitation in people with 
dementia in Nursing Care homes. Park and Cohen (2019) report mixed findings but still 
concluded that gentle exercise for older people is effective (and safe) in ameliorating 
behavioural symptoms, while accepting that less is known for those with severe dementia. 
The evidence to date on behavioural outcomes is too heterogeneous to draw firm 
conclusions, but it is a promising area for future studies. 
4) Can exercise improve psychological outcomes (depression, mood, quality of life)? 
Fewer studies measured psychological benefits from exercise interventions compared to 
physical and cognitive benefits. There were mixed findings for depression from no evidence 
(Potter et al., 2011, some Hernandez et al., 2015) to convincing evidence (Barreto et al., 
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2015; Brett et al., 2016, Leng et al., 2018), with positive findings for mood (Brett et al., 2016; 
Bowes et al., 2013). Brett et al. (2016) found improvements in mood and depression, and 
described the evidence as of low risk of bias since they were from high quality studies. Leng 
et al. (2018) found positive results for depressive symptoms in those with dementia but not 
with mild cognitive impairment, suggesting the limited physical abilities of those with 
dementia may respond more to exercise than those with mild cognitive impairment who may 
already be active. Brett et al., (2016) and Forbes et al. (2015) found that activities involving 
the caregiver or physical therapist in supervising the exercise led to psychological as well as 
physical health outcomes. In contrast Bowes et al. (2013) found home exercises were not 
effective in reducing depressive symptoms, suggesting that social interaction is important. 
Barreto et al. (2015) and Bowes et al. (2013) discuss the views of experts providing services 
for people with dementia (gleaned through interviews and surveys): it was felt that exercise 
is positive for quality of life (enjoyment, self-confidence etc.) when the exercise is fun and 
includes social interaction. Whilst this is not supported in the ‘scientific literature’ (Lam, 
2018), it indicates that a regimented programme of activity used in a typical trial may not be 
the best form of activity to produce emotional response.  
5) For those living with dementia is there existing evidence sufficient to recommend exercise 
in general?  
There is no evidence from these reviews that exercise is detrimental to people living with 
dementia. There is convincing evidence that exercise improves physical health (in particular 
in older adults), promising evidence for improvements in cognitive function (in particular in 
mild dementia), mixed evidence for psychological outcomes (but more evidence for older 
adults), and limited evidence to support the role in behavioural outcomes. The consensus is 
that exercise can be recommended for people with dementia to improve their overall 
physical and mental health. There may be more benefits for those who are older and likely to 
be less active, but the cognitive benefits suggest that the earlier exercise is started the better 
(and this may in turn reduce levels of inactivity later in life). 
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6) Is there sufficient evidence in favour of one or more types of exercise? 
The available evidence makes it difficult to prescribe what type, intensity, and frequency of 
exercise should be recommended. The most common intervention is the use of ‘multimodal’ 
exercise (two or more types such as aerobic, strength, balance training). Whereas Brett et 
al. (2016) and Hernandez et al. (2015) suggest exercise interventions involving multiple 
tasks and are aerobic are most effective in producing cognitive change, any functional 
improvements will require strength training. Barreto et al. (2015) and Bowes et al. (2013) 
suggest that enjoyment of activity for the individual is important for psychological outcomes, 
in particular for quality of life and wellbeing. As with all exercise prescriptions the exercise 
has to be specific to the required outcome. However, if we are to combine the outcomes (so 
as to provide optimal benefit across physical, cognitive, psychological, and behavioural 
outcomes) then we have to look at the whole individual. Many trials have been limited to one 
type of intervention for one type of outcome, yet a holistic approach would look at the person 
with dementia and the outcomes they consider important, with Bowes et al. (2013) 
suggesting that social interaction may be more important than the exercise itself in improving 
the lives of people with dementia.  
Some reviews have made exercise recommendations. Pitkala et al’s (2013) review on 
mobility and physical functioning recommends exercise at least twice a week with 
progressive increase in intensity. Lam et al., (2018), who reviewed a number of outcomes, 
suggest regular multimodal exercise with a combination of resistance, aerobic, balance, 
flexibility, and functional training for around 60 mins a day, 2-3 days a week: however, it is 
not clear what evidence they used to come to this conclusion. Looking specifically at ADL, 
they conclude that a wide range of exercise is effective, with protocols lasting from 20-150 
minutes per session, with at least two sessions per week: however, due to the low number of 
high quality trials they advocate caution over the appropriate intensity (Lam et al., 2018). 
Groot et al. (2016) argued that the WHO recommendations for all older people (150 minutes 
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a week of aerobic, plus twice per week strength training) is the most sensible 
recommendation to follow for people living with dementia.  
Discussion 
This evidence synthesis is the first to encapsulate the range of research on exercise for 
dementia. Previous reviews have only looked at specific outcomes. By combining the 
findings from the available previous reviews in the area, the present review enables a 
synthesis across the range of interventions and outcomes. Since 15 high quality reviews 
were found, there is reason to be confident in the synthesis presented here without the need 
to include low or moderate quality reviews. The findings suggest there is a range of 
outcomes for which exercise may provide a positive impact, with the more recent studies 
suggesting the evidence base is improving. Barreto et al. (2015), in discussing the difference 
in their findings from those of Forbes et al. (2015) (significant impact on depression vs no 
impact), note that the evidence for benefit comes in part from clinical experience rather than 
scientific study, but also going back to the original authors enabled them to include a larger 
data set. This is also the case for Groot et al. (2018) who were able to add to data from the 
original trials (also by gathering information from original authors) to increase the data 
analysed, thus increasing confidence in the findings: as the number of trials increases and 
those of a lower quality removed from the reviews, the positive findings remain. Bowes et al. 
(2013) conclude that although further scientific study is required, there is no need to wait for 
this before recommending exercise because there are already strong indications of benefits. 
The emerging findings for people with dementia suggest they are just as likely to benefit 
from increasing physical activity levels as are people without dementia.  
Studies on healthy older adults show that muscle strength, power, and flexibility can be 
improved by physical training throughout the lifespan (Peterson et al., 2010). It should be no 
surprise therefore that the musculoskeletal system of people with dementia can also benefit 
from increased physical activity. 
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As dementia leads to such a range of potential degenerative outcomes (Blankevoort et al., 
2010), it would seem reasonable that a variety of different activities are required to meet 
multiple outcomes.  Activities that involve attention from care staff may lead to improved 
behaviour through the increased social interaction and attention afforded to the individuals 
involved (Lamotte et al., 2017): indeed, social interaction may be just as important as the 
exercise intensity (Barreto et al., 2015; Bowes et al., 2013). The activity environment may 
also be important for psychosocial impacts, as has been shown in older adults without 
dementia: for instance, exercising outdoors may provide additional benefits and bright light 
may help sleep at night (Pollock, 2012). Indeed, there is some evidence that music 
alongside exercise, such as in dancing, may positively affect brain activity in older people 
(Burzynska et al., 2017; MÜller et al., 2017; Teixeira-Machado et al., 2018; Rehfeld et al., 
2017; Rehfeld et al., 2018). While interesting, these aspects are under-explored in people 
living with dementia and there is currently insufficient robust evidence. 
An important aspect to incorporate is that there will be interindividual variability in responses 
to exercise and many factors, both modifiable (e.g. diet) and non-modifiable (e.g. genetic), 
that may impact on the effect of exercise (MÜller et al., 2019). While the current evidence 
does not allow all these factors to be taken fully into account, the breadth of studies across a 
range of individuals with dementia shows that many are likely to benefit from being more 
active. Although a ‘one size fits all’ recommendation may not be optimal (MÜller et al., 2019), 
given the accumulation of evidence available, it seems evidently reasonable to recommend 
that the latest physical activity guidelines for older people - “Some physical activity is better 
than none: even light activity brings some health benefits compared to being sedentary, 
while more daily physical activity provides greater health and social benefits” (Department of 
Health & Social Care, 2019) - are appropriate for those with dementia. This is will result in 
general physical health benefits and may foster, to varying degree, cognitive, psychological, 
and behavioural benefits – importantly, without detriment.  
Strengths and Limitations 
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Most of the reviews that informed this evidence synthesis combined original studies of high 
and low quality making it difficult to determine where the evidence was strongest. However, 
the strength of evidence, based on the quality of the primary research, was indicated in 
some of the reviews (e.g. Lam et al., 2018): when this was controlled for there was no 
impact on the results (e.g. Groot et al., 2016), and it was the higher quality studies that were 
more likely to support the role of exercise (Lam et al., 2018). Other limitations of the reviews 
included a lack of detail on the exercise intervention (in particular exercise intensity), lack of 
detail on the disease severity, and lack of data on the demographic details of participants. 
Again, though, when these differences were controlled for there was no impact on results 
(Groot et al., 2016). 
The more recent reviews show that the evidence base is increasing and indicates a 
beneficial effect of exercise on people with dementia. Forbes et al. (2015) was a Cochrane 
Review of 17 trials, in which the heterogeneity of studies regarding type of exercise and 
severity of dementia was noted with a call for well-designed trials. Groot et al. (2016) and 
Barreto et al. (2015) took the useful step of contacting the original authors for additional data 
to be able to conduct moderator effects, thus providing more confidence in the findings. 
More recently, Lam et al. (2018) had more trials to draw on (43) and were able to analyse for 
severity of disease, again adding to confidence in their findings. Including just the high 
quality reviews and reporting only after careful synthesis, enhances our confidence in the 
range of findings presented here.  
Future research 
While the research in this area is increasing and improving, the picture is incomplete. The 
reviews to date all note that heterogeneity in study design, exercise intervention, population 
sampled, and outcome measures, make it difficult to consolidate the findings. Moreover, the 
stage of dementia, support available, and previous experience of the person with dementia 
may influence how they perceive and engage with exercise. These are all areas that usefully 
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can be considered in future studies. Furthermore, it needs to be recognised that exercise is 
a complex intervention (due to the various combinations of the FITT principle) and it is 
difficult to isolate and control the elements of the intervention. Indeed, it may be the 
complexity of exercise (social and psychological and physical impacts) that makes it 
effective. While more and better trials remain pertinent, there is also good reason to look 
towards different forms of evidence, e.g. data from current services (Bowes et al., 2013), and 
to focus on how to optimise the implementation of interventions in this challenging 
population.   
Conclusion  
There is a wealth of evidence endorsing that exercise is beneficial to healthy older adults 
(Chodzko-Zajko et al., 2009), and similar evidence for older adults with dementia has now 
emerged. Whilst further studies are warranted to determine the detail, there seems no good 
justification to wait for further evidence before exercise becomes part of routine care for 
people living with dementia.  The potential beneficial outcomes, as revealed through 
combining the results of previous reviews into the present overview, are wide ranging and of 
significant importance both to people with dementia and their caregivers. Moreover, no 
evidence of harm has been found. 
While there are significant challenges in implementing exercise interventions for people with 
dementia, we consider that there is now enough evidence to support the inclusion of 
exercise in the care plans of people living with dementia. Without strong evidence for any 
specific exercise prescription, a pragmatic recommendation is the advice given for older 
people in general, with the aim of improving or maintaining muscle strength, balance, and 
flexibility - an activity goal of 150 minutes a week of moderate intensity aerobic exercise, 
focusing on weight-bearing activities and avoidance of prolonged periods being sedentary. 
The main message being any activity is better than none at all and more activity provides 
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greater benefits (DHSC 2019) – precisely how this is achieved may be less important than 
whether it is achieved. 
References 
Atkinson, H.H., Rosano, C., Simonsick, E.M. et al. (2007), “Cognitive function, gait speed 
decline and comorbidities: the health, aging and body composition study”, J Gerontol A Biol 
Med Sci, Vol. 63, pp. 844-850. 
Barnes, D.E., Mehling, W., Wu, E., Beristianos, M., Yaffe, K., Skultety, K., Chesney, M.A. 
(2015), “Preventing loss of independence through exercise (PLIE): a pilot clinical trial in older 
adults with dementia”, PloS one. e0113367. Doi:10.1371/journal.pone.011336711. 
Barreto, P., Demougeot, L., Pillard, F., Lapeyre-Mestre, M., Rolland,Y. (2015), “Exercise 
training for managing behavioral and psychological symptoms in people with dementia: a 
systematic review and meta-analysis”, Ageing Res Rev. Vol. 1 No.24, pp. 274-85. 
Blankevoort,  C.G., van Heuvelen, M.J.G., Boersma, F., Luning, H., de Jong, J., Scherder, 
E.J.A. (2010), “Review of effects of physical activity on strength, balance, mobility and ADL 
performance in elderly subjects with dementia”, Dement Geriatr Cogn Disord, Vol.30, pp. 
392-402.  
Booth, V., Logan, P., Harwood, R., Hood, V. (2015), “Falls preventions in older adults with 
cognitive impairment: A systematic review of reviews”, Intl J of Therapy and Rehabil. Vol. 22 
No.6, pp. 289-296. 
Bowes, A., Dawson, A., Jepson, R., McCabe, L. (2013), “Physical activity for people with 
dementia: a scoping study”, BMC Geriatr. Vol.13, pp.129-139. 
Brett, L., Traynor, V. and Stapley, P. (2016), “Effects of physical exercise on health and 
wellbeing of individuals living with dementia in nursing homes: a systematic review”, JAMDA 
Vol.17, pp.104-116. 
Burzynska, A.Z., Jiao, Y., Knecht, A.M., Fanning, J., Awick, E.A., Chen, T., Gothe, N., Voss, 
M.W., McAuley, E. & Kramer, A.F. (2017), "White matter integrity declined over 6-months, 
but dance intervention improved integrity of the Fornix of older adults", Frontiers in Aging 
Neuroscience, Vol. 9, pp. 59. 
Cammisuli, D.M., Innocenti, A., Fusi, J., Franzoni, F. and Pruneti, C. (2018), “Aerobic 
exercise eddects upon cognition in Alzheimer’s Disease: A systematic review of randomized 
controlled trials”, Archives Italiennes de Biologie, Vol.156, pp 56-63. 
Caspersen, C. J., Powell, K. E., & Christenson, G. M. (1985). “Physical activity, exercise, and 
physical fitness: definitions and distinctions for health-related research”, Public health reports, 
Vol. 100 No.2, pp. 126.  
Chodzko-Zajko, W.J., Proctor, D.N., Singh, M.A., Minson,C.T., Nigg, C.R., Salem, G.J., 
Skinner, J.S. (2009), “Ex and physical activity for older adults”, Med Sci Sports Exerc. 
Vol.41No. 7, pp. 1510-30. 
19 
 
CRD Centre for Reviews and Dissemination (2009), CRD’s guidance for undertaking reviews 
in health care. York Publishing Services Ltd: York. ISBN 978-1-900640-47-3. 
Department of Health & Social Care. (2019), “UK Chief medical Officer’s Physical Activity 
Guidelines”, available at 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_da
ta/file/832868/uk-chief-medical-officers-physical-activity-guidelines.pdf (accessed 24th 
January 2020).  
Du, Z., Yuewei, l., Jinwei, L., Zhou, C., Feng, L. and Yang, X. (2018), “Physical activity can 
improve cognition in patients with Alzheimer’s disease: a systematic review and meta-
analysis of randomized controlled trials”, Clinical Interventions in Aging, Vol. 13, pp. 1593-
1603. 
Eggermont, L.H.P., Scherder, E.J.A. (2006), “Physical activity and behaviour in dementia. A 
review of literature and implications for psychosocial intervention in primary care”, Dementia, 
Vol. 5 No.3, pp. 311-428. 
Farina, N., Rusted, J. and Tabet, N. (2014), “The effect of exercise interventions on cognitive 
outcomes in Alzheimer’s disease: a systematic review”, International Psychogeriatics, Vol. 
26 No.1, pp. 9-18. 
Faulk, S., Edwards, L., Sumrall, K., Shelton, T., Esalomi, T., Payton, C., Wooten, C., 
Dolbow, D. (2014), “Benefits of physical activity on Alzheimer’s disease: A review of the 
literature”, Clinical Kinesiol. Vol. 68 No.3, pp. 19-24. 
Fleiner, T., Leucht, S., Förstl, H., Zijlstra, W., Haussermann, P. (2017), “Effects of short-term 
exercise interventions on behavioral and psychological symptoms in patients with dementia: 
a systematic review”. J of Alzheimer's Dis. Vol. 55 No.4, pp.1583-94. 
Forbes, D., Forbes, S.C., Blake, C.M., Theissen, E.J., and Forbes, S. (2015), Exercise 
programs for people with dementia (review). Cochrane Database of Systematic Reviews, 
Issue 4. Art. No.:CD006489. 
Goldsmith, M.R., Bankhead, C.R., Austoker, J. (2007). “Synthesising quantitative and 
qualitative research in evidence-based patient information”. Journal of Epidemiology and 
Community Health, Vol. 61, No. 3, pp. 262-270. 
Greenhalgh, T., Thorne, S. & Malterud, K. (2018), "Time to challenge the spurious hierarchy 
of systematic over narrative reviews?", European Journal of Clinical Investigation,Vol. 48, 
No. 6, pp. e12931-n/a. 
Groot, C., Hooghiemstra, A.M., Raijmakers, P.G., Van Berckel, B.N., Scheltens, P., 
Scherder, E.J., Van der Flier, W.M. and Ossenkoppele, R. (2016). “The effect of physical 
activity on cognitive function in patients with dementia: a meta-analysis of randomized 
control trials”, Ageing Res Rev. Vol. 25, pp.13-23. 
Guzman-Garcia, A., Hughes, J.C., James, A., Rochester, L. (2012) “Dancing as a 
psychosocial intervention in care homes: a systematic review of the literature”, Int J Geriatr 
Psychiatry Vol. 28, pp. 914-924. 
20 
 
Hernández, S.S., Sandreschi, P.F., da Silva, F.C., Arancibia, B.A., da Silva, R., Gutierres, 
P.J. and Andrade, A. (2015), “What are the benefits of exercise for Alzheimer’s disease? A 
systematic review of the past 10 years”, J of Aging and Phys Act. Vol. 23 No.4, pp. 659-68. 
Heyn, P., Abreu, B.C., and Ottenbacher, K.J. (2004), “The effects of exercise training on 
elderly persons with cognitive impairment and dementia: A meta-analysis”, Arch Phys Med 
Rehabil. Vol. 85, pp. 1694-1704. 
Hulme, C., Wright, J., Crocker, T., Oluboyede, Y. and House, A. (2009),  “Non-
pharmacological approaches for dementia that informal carers might try to access: a 
systematic review”, In J Geriatr Psychiatry, Vol. 25, pp. 756-763. 
Lam, F.M., Huang, M.Z., Liao, L.R., Chungm R.C., Kwok. T.C. and Pang, M.Y. (2018), 
“Physical exercise improves strength, balance, mobility, and endurance in people with 
cognitive impairment and dementia: a systematic review”, J Physiother. Vol. 1 No. 64 pp. 4-
15. 
Lamotte, G., Shah, R.C., Lazarov, O. and Corcos, D.M. (2017), “Exercise training for 
persons with Alzheimer’s disease and caregivers: A reviw of dydic exercise interventions” 
Journal of Motor Behavior, Vol 49 No. 4, pp. 365-377. 
Leng, M., Liang, B., Zhou, H., Zhang, P., Hu, M., Li, G., Li, F. and Chen, L. (2018), “Effects 
of physical exercise on depressive symptoms in patiens with cognitive impairment”, The 
Journal of Nerves and Mental Disease, Vol. 206 No.10, pp. 809-823. 
Littbrand. H., Stenvall, M. and Rosendahl, E. (2011), “Applicability and effects of physical 
exercise on physical and cognitive functions and activities of daily living among people with 
dementia. A systematic review”, Am J Physl Med Rehabil. Vol.  90 No 6, pp. 495-518. 
Müller, P., Rehfeld, K., Schmicker, M., Hökelmann, A., Dordevic, M., Lessmann, V., 
Brigadski, T., Kaufmann, J. & Müller, N.G. (2017), "Evolution of neuroplasticity in response 
to physical activity in old age: The case for dancing", Frontiers in Aging Neuroscience, Vol. 
9, pp. 56. 
Müllers, P., Taubert, M. & Müller, N.G. (2019), "Physical Exercise as Personalized Medicine 
for Dementia Prevention?", Frontiers in physiology, Vol. 10, pp. 672. 
Ohman, H., Savikko, N., Strandberg, T.E. and Pitkala, K.H. (2014) “Effect of physical 
exercise on cognitive performance in older adults with mild cognitive impairment or 
dementia: A systematic review”, Dement Geriatr Cogn Disord. Vol. 38, pp. 347-365. 
Park, J. and Cohen, I. (2019), “Efects of exercise interventions in older adults of various 
types of dementia: systematic review”, Activities, Adaptation and Aging, Vol.43 No.2, pp. 83-
117. 
 
Pawson, R., Greenhalgh, T., Harvey, G. and Walshe, K. (2005). “Realist review- a new 
method of systematic review designed for complex policy interventions. Journal of Health 
Service Research and Policy. Vol. 10. No. 1, pp. 21-34 
 
Penrose, F.K. (2016) “Can exercise affect cognitive functioning in Alzheimer’s disease? A 
review of the literature”, Activities, Adaptation and Aging. Vol. 29 No. 4, pp. 15-40.  
21 
 
Peterson, M.D., Rhea, M.R., Sen, A. and Gordon, P.M. (2010), “Resistance exercise for 
muscular strength in older adults: A meta-analysis”, Ageing Res Rev. Vol. 9 No.3, pp. 226-
237. 
Pitkälä, K., Savikko, N., Poysti, M., Strandberg, T. and Laakkonen, M.L. (2013), “Efficacy of 
physical exercise intervention on mobility and physical functioning in older people with 
dementia: a systematic review”, Exp Gerontol. Vol. 48 No.1, pp. 85-93. 
Pollock, A. 2012. Going outside is essential for health and well-being. Journal of Dementia 
Care. Vol. 20 No. 3, pp. 34-37. 
Potter, R., Ellard, D., Rees, K. and Thorogood, M. (2011), “A systematic review of the effects 
of physical activity on physical functioning, quality of life and depression in older people with 
dementia”, Int J Geriatr Psychiatry Vol. 26, pp. 1000-1011. 
Prince, M., Brye, R., Albanese, E., Winno, A., Ribeirow, W. and Ferri, C.P. (2013), “The 
global prevalence of dementia: a systematic review and mets-analysis, Alzheimer’s Dement, 
Vol. 9. No.1, pp. 63-75. 
PRISMA. (2015). “PRISMA Statement”, available at: http://www.prisma-
statement.org/PRISMAStatement/ (accessed 22nd January). 
Rehfeld, K., Müller, P., Aye, N., Schmicker, M., Dordevic, M., Kaufmann, J., Hökelmann, A. 
& Müller, N.G. (2017), "Dancing or fitness sport? The effects of two training programs on 
hippocampal plasticity and balance abilities in healthy seniors", Frontiers in Human 
Neuroscience, Vol. 11, pp. 305. 
Rehfeld, K., Lüders, A., Hökelmann, A., Lessmann, V., Kaufmann, J., Brigadski, T., Müller, P 
& Müller, N.G. (2018), “Dance training is superior to repetitive physical exercise in inducing 
brain plasticity in the elderly. PLoS ONE, Vol. 13, NO. 7, PP. e0196636. 
Slavin, R.E. (1995). "Best evidence synthesis: An intelligent alternative to meta-
analysis", Journal of Clinical Epidemiology, Vol. 48, No. 1, pp. 9-18. 
Soumare, A., Tavernier, B., Alperovitch, A., Tzourio,C. and Elbaz, A. (2009),  “A cross 
sectional and longitudinal study of the relationship between walking speed and cognitive 
function in community-dwelling elderly people”, J Gerontol A Ciol Sci Med Vol. 64, pp. 1058-
1065.  
Teixeira-Machado, L., Arida, R.M. & de Jesus Mari, J. (2018), "Dance for neuroplasticity: A 
descriptive systematic review", Neuroscience and biobehavioral reviews, Vol. 96, pp. 232. 
WHO World Health Organisation, (2015), World report on ageing and health. WHO library 
cataloguing in Publication Data. ASBN 978 824 156504 2 (accessed 12 July 2019) 
WHO World Health Organisation, (2011), Diet and physical activity facts sheets.  
https://www.who.int/dietphysicalactivity/factsheet_olderadults/en/ (accessed 21st September 
2019) 
WHO World Health Organisation, (2019), “Dementia”, available at: 
https://www.who.int/news-room/fact-sheets/detail/dementia (accessed 22nd January 2020). 
 
